Introduction
The regional variation of deep electrical conductivities is one of the significant problems of geophysics. The development of magnetotelluric techniques for use on the sea-bottom, and the expansion of deep electromagnetic investigations in the International ELAS-Project ("Electrical Conductivity of the Asthenosphere"), have made it possible to study the main regional feature, namely, the difference in deep conductivities beneath the continents and the oceans.
Electrical Conductivity Distribution beneath the Asthenosphere
Skin-depth values of about 300-400km. correspond to periods of variation longer than 6 hours. For this period band an apparent resistivity was calculated, using the spherical analysis of observatory recordings of geomagnetic variations (BERDICHEVSKY et al., 1969 ). An apparent resistivity band is shown in Fig. 1 Note that only continental interior data were used in the analysis because there were distortions of the data from near-shore observatories because of the coastal effect. It is interesting to compare this average continental response with typical oceanic data. We used the results of deep magnetotelluric soundings in the North Central Pacific (CHAVE et al., 1981) , which are close to those obtained by FILLOUX (1980) . The sounding point is located sufficiently far enough from sharp bathymetric discontinuities so that the apparent resistivity curve is only moderately distorted. It has been demonstrated by CHAVE et al. (1981) that the apparent resistivity values corresponding to the east-west electrical field satisfy one-dimensional conditions. These values are shown in Fig. 1 . If experimental errors are taken into account, apparent resistivity values of the sea-bottom at long periods are close to average continental data. The small difference may be caused by the large conductance of the Pacific. This suggests an approximately spherical symmetry of the distribution of deep electrical conductivities. Thus the deviations of the long-period apparent resistivity from the global curve can be considered mainly as the result of near-surface inhomogeneities (ROKITIAN-SKY, 1972).
Asthenospheric Low-Resistivity Zone
If the periods are shorter than 6 hours, there is a difference between oceanic and continental apparent resistivities. Sea-bottom MT-soundings on the North Pacific, as well as the soundings described above, indicate a well-defined lowresistivity layer (FILLOUX, 1980 (FILLOUX, , 1981 (see Fig. 1 ). The apparent resistivity drops to 30-50ohm m at periods of about 3 hours, which suggests partial melting in the asthenosphere.
To overcome the well-known non-uniqueness of MTinversion, it is useful to estimate the conductance S of the asthenospheric lowresistivity zone. The conductance values are shown in Fig. 2 for four areas where MT-soundings were made. The largest value was observed near the East Pacific siemens in the North Central Pacific.
The results of MT-sounding near the Marianna Island arc, one of the oldest oceanic areas, were presented recently by FILLOUX (1982) . There is a very strong influence of the complicated bathymetry on the apparent resistivity in this area. It has been shown by two-dimensional numerical modelling that the impedance for the east-west telluric field is greater than that for a one-dimensional structure. On the other hand, the impedance for the north-south telluric component at the seafloor is smaller than the one-dimensional value. These results are in good agreement with the experimental data. After corrections are made based on numerical calculations, the conductance of the asthenosphere can be estimated. This value is comparable to the typical upper limit of the asthenospheric conductance of the Precambrian continental platforms. It practically corresponds to an absence of partial melting.
In contrast with the ancient platforms a low-resistivity layer is observed in the continental areas of recent activity. The conductance of the asthenosphere reaches some thousands of siemens in the Baikal Rift zone, in western North America, and in the Pannonian basin. A significant increase of asthenospheric conductance has been observed in the North Pacific/Eurasia transient zone, shown by some hundreds of MTsoundings taken at Sakhalin Island. As is clear from the curve 4 in Fig. 1 ( TUEZOV et al., 1982) , an apparent resistivity for E-polarization at periods of about 1-3 hours was not more than 25-30ohm m. This indicates a welldeveloped conductive zone, perhaps due to partial melting, with a conductance It is probable that the lithosphere/ asthenosphere boundary does not appear as a sharp discontinuity in resistivity but rather as a gradual transition. This results from both a decrease of resistivity with depth because of the heating of the lithosphere and a slow increase of the melt content in the asthenosphere.
The MT method is not well adapted to the determination of conductivity within a gradual transition. That is why in this paper we use an integrated conductance which can be estimated more or less easily.
Low-Resistivity Crustal Zone
There is some evidence for a low resistivity in the thick crust of continental and transitional areas. This effect is more pronounced in tectonically active regions.
For example, the conductance of the crust beneath the Kamchatka Peninsula reaches some thousands of siemens. The average apparent resistivity for Sakhalin Island (see curve 4 in Fig. 1 ) indicates a crustal conductance of about 700 siemens. This means that the resistivity in situ is some orders of magnitude lower than that for dry rocks. Many investigators believe that pore fluids are responsible for the decrease in crustal resistivity (HYNDMAN and HYNDMAN, 1968; FELDMAN, 1976; VANYAN, 1980; SHANKLAND and ANDER, 1982) .
A crustal low-resistivity zone is not observed beneath the oceans, because MT-variations in the period band, which are necessary in order to examine the crust in detail, are damped by the water layer. Important information about the electrical conductivity of the oceanic crust was obtained recently by using an active source technique (Cox and CHAVE, 1982) . The estimated conductivity is about 0.004S/m.
The low resistivity of the thick continental crust produces a significant screening effect which impedes the investigation of asthenospheric conductivity.
Although this effect is absent in the ocean, the damping of the MT-field by water plays a similar role.
Conclusion
A comparison of electrical conductivity of the oceanic and continental asthenosphere suggests that conductivity depends upon the age of tectonic activity.
Asthenospheric conductance values for old oceanic plates (age about 150 siemens. If partial melt is the explanation for enhanced asthenospheric conductivity, this means that the cooling of the basalt melt during 150m.a.
led to its practically complete crystallization. If some other disseminated phase, e. g. carbon, provides the conductive matrix (DUBA and SHANKLAND, 1982) , then this phase or its interconnection must diminish as the isotherms deepen. The age of the most pronounced low-resistivity zone is 0-50m.a. This has been observed both for the Pacific and for the Far East transition areas.
